Interaction of phomopsin A with porcine brain tubulin. Inhibition of tubulin polymerization and binding at a rhizoxin binding site.
Phomopsin A is an antimitotic cyclic peptide containing a 13-member ring including an ether linkage. It was isolated from the fungus Phomopsis leptostromiformis as the causal agent of lupinosis. Phomopsin A strongly inhibited microtubule assembly (IC50: 2.4 microM). Our study using radiolabeled phomopsin A, prepared biosynthetically by feeding L-[U-14C]isoleucine to the culture of P. leptostromiformis, indicated that at least two binding sites of phomopsin A exist on tubulin on the basis of a Scatchard analysis; i.e. the dissociation constants of a high affinity site (Kd1) and a low affinity site (Kd2) at 37 degrees were determined to be 1 x 10(-8) and 3 x 10(-7) M, respectively. Phomopsin A inhibited the binding of radiolabeled rhizoxin to tubulin with an inhibition constant (Ki) of 0.8 x 10(-8) M. This showed that the high affinity site of phomopsin A is identical to the rhizoxin binding site. The binding of the radiolabeled phomopsin A was also inhibited by rhizoxin and ansamitocin P-3, with an inhibition constant of 10(-7) M, and to a lesser extent by vinblastine. Phomopsin A had no inhibitory effect on colchicine binding to tubulin.